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INTRODUCTION 


The increasing enrollment in American colleges and uni- 
versities and the consequent greater range of ability, in- 
terests, and training of the students who seek a higher edu- 
cation have greatly increased the problems of administra- 
tion. The student body of the American college today is re- 
cruited from all levels of social life. Some college stu- 
dents are studying eutomebiles and tractors. Others are 
studying the classics, or preparing for the professions. 
Meny courses take only a few weeks. Others require ten 
years of work. The college is diversifying its program to 
meet the needs of practically every element of the american 
population. Every sort of diploma from doctor of philosophy 
to experts in every line of activity may be had at some 


school. In other words, educators are attempting the reali- 
getion of the ideal of an equal chance educationally for 
all. ven the highest of educational inatitutions have bent 
their energies toward providing training for all. Instead 
of setting standards which prospective students mst pass 
before entering college the college has been lowering its 
standards to the level of those who seek admittance. The 
trend has been to fit the educational system to the needs of 
the people. 

In recent years, educators, while recognizing thet 
democracy demands education for all, realize also that the 
lack of generally accepted standards for college work les- 
sens the value of a college diploma or degree. ducators 
have felt the need of differentiating between one degree 
and another. They survey the population that is clamoring 
for a higher educstion and realize that although the Ameri- 
can constitution offers equal opportunity for ali, not all 
are equel in ability, training, interests, or purpose. This 
brings to the college administrator the problem of determine 
ing what the student is fit for, whether he has greater 
chances of success in this course or in thet course, what 
the vossibilities are of his success in any kind of college 
work whatever, ete. Then too, there is the problem of waste 
ed funds spent on students who do not fit in the studies 
they have taken up. Many colleges and universities have 


problems similar to one deseribed by Terman in Ben D. Wood's 
(1) "Measurement in Higher Eaucetion." Terman says, "One 

university of about 2,500 students and 1 1/2 million a 1 
income spends more than a quarter of a million enmally on 
students who are on probation or who later will be disqualie 
fied for poor scholership. actual test shows that about 80 
per cent of the foiling students in this university have a 
grede of intelligence which renders their follure in such a 
university practically inevitable. 

One of the most recent and most promising developments 
rising out of the need for valid measurements of the ability 
and training of prospective college students has been the 
mental and educational test movement. Statistical methods 
have been applied to education and, since human abilities 
have been found to approximate the normal distribution curve 
statistical findings have been of the greatest value. d- 
jective methods of measurement which are constant in their 
reliebdility and validity heve been the goal. 

Various objective measurements have been suggested and 
used for classifying students in college or for sdmitting 
students to college. Among these measurements ere high 
school grades, mental test scores, achievement tests, in- 
terest tests, ete. varying results have been found when 
these méssurements have been put to the test of validity. 
Data have been compiled for this thesis with the purpose of 


making comparetive evaluations of various criteria for pre- 
dicting college success, using the same group of students, 
and at the same time fitting the data to actual administra- 
tive problens, High school grades, mente] test scores, and 
College grades are the measures discussed in this thesis. 
ow much can we rely on high school grades for a criterion 
as to whether or not a student will be successful in col- 
lege? How do high school grades compare in predictive val- 
ue with the mentel tests given to all freshmen entering the 
Kansas State Agricultural College? Are their predictive 
values increased when they are combined? Is only one gen- 
ter of college work a fair trial for those who fail that 


first semester? fhe problem is to determine the best pos- 
gible means avalleble of predicting the ability of the stu- 
Sent for any semester of college work. 


The date are based on the records of 208 college fresh« 
men who entered the Division of Engineering of the Kansas 
State Agricultural College in 19%. With five exceptions 
all engineering freshmen whose high school grades were a- 
valleble and who took the Thorndike Intelligence Tests given 
that year end who made a record of at least eight semester 


houre were included in the study. This was done to keep 
the semester grades as nearly comparable as possible. 411 
freshmen were required to take the intelligence tests that 
yeer and the high school grades were available in a most ol) 
cases, 80 it is assumed that this study includes all levels 
of ability of those who seek admittance to Kansas State Ag~ 
ricultural College as students of engineering. Since a 
number of students drop out each semester the predictions 
for cach succeeding semester are necessarily besed on small- 
er mumbers of cases. Tuo hundred and eight freshmen who 
started are included. This mumber dwindles to 71, who took 
at least eight semesters of college work. 

fhe high sehool grades were averaged from the high 
school transcripts sent to the registrar. The many voried 
systems of greding used by the high schools made it neces- 
sary to reduce them to some common scale. The scale chosen 
was a percentage scale with 70 as passing and 100 as a maxi- 
mm. Grades from any high school using eny other passing 
mark then 70 were changed to the 70-100 scale by interpola- 
tion. Thus an average of 80 in a school in which 75 is 
passing was changed to 76 on the 70-100 scale. The letter 
grades used by some schools were arranged on the scale in 
T. F grades representing the proper standing of those stu- 

dents who out fficient records 

to be included in this study were avelleble the correla-+ 


tion would be somewhet higher and would show all the 
predictive measures up to better advantage. 


this manners; the range of 80, from 70 to 100, wes divided 
into as many equsl steps as there were letter grades in the 
grading system, and each letter grade earned by the student 
was assigned the median value of the division in which it 
fell. Most letter systems had four grades sbove failure. 
Pailing grades were ali assigned a value of 66.25, one step 
below the lowest passing grade. 411 subjects taken in high 
seneol sere included in the averages except msic end physi- 
cal education, and the grades earned in each subject were 
weighted according to the units allowed them by the high 
schools in which the grades were made. This differed in a 
few cases with the units allowed by the registrer for col- 
lege entrance, but usually the difference was caused by the 
student's failure to complete enough of the subject to be 
eounted as worthy of entrance credit. For instance, one 
nale year of Latin 49 not counted by the registror, but the 
grade in thet half year was considered to have some predic- 
tive value, o was included in the averages used in this the- 
sis. When the grades were all svoraged it was found that 
the lowest average was 75 arm the highest vas 96. 

The college grades at the Kansas State Agricultural 
College et that time were in order of excellence B, G, 4, 
P, and FP. They were assigned numerical values as follows: 
BS, @ 4, u 8, P 2, P 1. Then the total number of points 
was divided by the number of semester hours to get the 


weighted semester eversge. This was done for each semester 
thet the student was in college. If a student were out of 
college for a semester or two, his average in the semester — 
in whieh he returned was labelled second semester average oF 
third semester average, ete., as the case happened to be, 
without leaving any blank space to break a continuous record. 
All grades earned by the student were included except those 
in msic, militery training, end physicel education, which 
in other studies have been shown to reduce correlations. 

after the semester averages were computed they were 
combined so that for each student there was a grade average 
of his whole record up to and including any semester of his 
college cereer. This average is called the gumilative er- 
age as diet inet from the semester average. Semester aver- 
ages ranged from 1.00 to 5.00. The cumulative averages 
ranged from 1.22 to 4.68. 

The mental tests given were the Thorndike Intelligence 
Examination for High School Graduates, tests which took ap- 
proximately three hours to give. fhe raw scores of these 
tests which were used in al] stetistical calculations ranged 
from 18 to 120. 

With these variables then, separate semester grades, 
eummlative college grades, high school grades, and Thorndike 
mental test scores, correletions were calculated, including 
a number of wmiltiple correlations which measured the predic- 


tive value of various combinations of two variables for any 
semester of grades. 

The formila for sero order correlations used was that 
explained by Leonard P. Ayres in Volume I of the Journal of 
Bdueationel Research. (@) The forme is as follows: 

res 


| (38?-Stxav.8)(RRT-RPxAv.R) 
R equals the deviation of the R veriebles from 0 as the or- 


gin. 8 equals the deviation of the 8 variables from 0 as the 
origin. 2 equels the nder of cases, RP equals the summe 
tion of the number of R measures in a elass interval tines 
their devietion from 0 as the moan. Likewise ST equals the 
summation of the 8 measures in a lass intervel tines ther 
deviation from 0 as the origin. Av. equals RP divided by r. 
Av. 3 equals ST divided by T. f equals the mumber of cases in 
any cell of the distribution table. Wer equals the sumatibn 
of the fe times the R deviations times the 8 deviations. 
The formila used for mitiple correlations with throe 
veriebles was presented by Lowell Kelly in Volumn 20 of the | 
Journal of Bducetional Psychology. (3 
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For correlation purposes the high school grades, mental 
test scores, and college grades were divided inte cless ine 


tervals. The high school grades were divided into eleven 
intervels by including two points in one interval, Tims 
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averages of 75 and %6 fell in the same intervel. ‘The mental 
test scores were divided into intervals of five points, make 
ing 22 intervals. The college gredes were divided into 
twelve intervals, each step from one whole number to the 
next doing divided inte three steps; thus, 1. 00-1. 33, 

1. 34-180, and 1,00-199, ete. Ina first trial the high 
school grades were divided into steps of five,,with only 
five intervals. This resulted in lower correlations than 
in using omaller class intervala. 


DISCUSSION OF RESULTS 


1. The first correlations were with first semester 
grades as predicted from mental test scores and high school 
gredes separately ani combined into one predictive moasure 
dy multiple correlation. For the 206 freshmen who entered 
im 1922 the correlation between high school grades and 
first semester weighted sversges was .4900. Between the 
Thorndike scores and first semester sverages there was a 
correlation of .6124, a distinct advantage of the three 
hear test over four years of high school work. These ro- 
sults are not consistent with the results of those who en- 
tered in 1925 ond 1924 though. In 1923 the correlation bo- 
tween high school grades and first semester college grades 
was .4072 and in 1924 it was .6992, which shows that stand- 
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ards of grading in high sehoole very greatly. other studies 
made at Kansas Stete Agpleulturel College show the same lack 
of consistency using correlations with high school grades. 
Por 90 freshmen entering the Division of Agriculture in 
1921 Strickland (4) found a correlation of «528 between 
high school averages end first semester college averages. 
U. W.. Charters in the Mey, 1929 number of the Hiucationel 
Research Bulletin (5) cites an unpublished belletin prepared 
under the direction of the Junjor Gouneil of the Ohio state 
University to the effect that high school marks have proved 
to be of Little significance in that institution as predic- 
ters of contimenee at college. 

fhe Thorndike tests given in 1925 and in 1924 were 
supposedly equated with each other and with that given tn 
1922, tut the correlation in 1023 with first semester grades 
wee 5276 and in 1924 was . 5806, 6 drop from the .6124 of 
the 1922 class, Possibly the tests were not well enough 
ecusted or possibly the freshman classes of these separate 
yoars were different in general maxe-up. The outstanding 
fact though is thet the correlations of Thorndike scores 
with first semester grades show a distinct superiority in 
predictive value to the four years of high school grades, 
although high school gredes are becoming more standardized 
each year and in general ere yielding better oredictive vale 
uss f 
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When the predictive eorreletions from Thorndike and 
High School grades were combined by mlt iple correlation to 
show the combined predictive value there was e distinct rise 
for the 1082 freshmen. The correlation was raised to .6877, 
a fact which justifies the college in averaging a1 high 
school grades end giving mentel tests and combining the re- 
sults for sdministretive purposes." 

2. Correlstions of both the high school gredes and of 
the mentel tests scores with each succeeding separate somes- 
ter average fell off graduslly from the first semester to 
the 6th semester, when both predictive measures gave ea 
tremely low correlstions, .2515 for the Thorndike scores and 
-1149 for high school grades. The correlations are as fol- 
lows: | 
TABLE IV. ZERO-ORDER GORKKLATIONS rn SINGLE SHHNSTER v. 
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In each of the shove sets of correletions there is thus 
a very low correlation. Ho elear-cut reason can be assigned 
to this very low correlation the «6th semester in ell cases 
unless it is thet mony students then are taking four and 
five hour courses who had had only courses of a seller 
nurber of semester hours previously. The greater mumber of 
semester hours might tend to make the grading system less 
flexible as a measure of the studentts actuel ability. The 
low correlations in the sixth semester ere not found in ell 
other studies. From a similar study made last fall on 69 
eases from all divisions of the college there were low cor- 
relations in the fourth semester, which would tent to show 
thet there is nothing inherent in the fact that the student 
was taking his sixth se~ester of work that would make for 
low correletions. It met be recognized, too, thet the a- 
bove correletions are with different mmbers of cases bo- 
cause of the many dropping out each semester. fhe number of 
cases ranges from 208 the first semester to 71 the Sth se- 
mester. 

fhe decreasing correlation from semester to semester 
is probably due to the fact thet the weaker students are o- 
limineated and there is left a smaller range of talent and 
ali students get more nearly the same grades the eighth so- 


master than the first. Some psychologists say that ebili- 
ties diverge clear through college, but whether they do or 
not the college grading system is not elastic enough to 
measure these divergent abilities. 

3. In contrast with the above graduel lowering of the 
predictive value of high school grades, Thorndike scores, 
and the two combined for succeeding semesters of college work 
iG may be noted by observing Table II, page 12, that corm : 
relations between Thorndike or high schoo] grades with suc- 
ceeding semesters of cummlative grades for the same cases 
ell the way through college shows a rise in correlation up 
to the fourth semester and then only a small comparative 
drop the next three semesters. These correlations were 
calculated for the purpose of predicting for succeeding se- 
mesters so the correlations of Thorndike and high school 
grades with the eight semesters of cumlative grades is not 
included, It will be noted that after the third semester 
the correlations with cumlat ive grades are higher then with 
semester grades, which points to the fact that single somes- 
ter averages of grades are not the best criteria for judg- 
ing the value of predictive measures and that it would be 
impossible to prove any predictive measure whatsoever a per- 
fect measure. According to Wood (1) "For the present ve 
mast look upon .70 as the limit of the correlations which 


sey bo een tetveen any gritarton For assis und sone 
dene achtevencnt as now measured." 

The fourth scenester eumlative grades give the highest 
cate tho entrance of u greater mumber of factors the second 
Ie SES ee ˖ - 
inherent in a etudent's training or abi2ity. Of course this 
1s dased on the essumption that the Thorndixe scores cexsure 
inherent ability to som extent, en thet high schoo) grades 
won aure training. 

One Interesting fact 10 that the correlation between 
Thorndike and the fourth semester eumletive avere gn 10 „07 
_ higher for the 71 students o were here the eight serestors 
endet reverses] 10 true of the high school gredes. The 
Thormiike correlations are .5438 and .6183. The high school 
correlations are . 30% and .4007. Assuming that mental 
tests measure d student best den he is porforming at a 
maximus capeeity tho foregoing results show that mony stu 
dents drop out of college the second tro years for reseons 
other than inherent inability to carry on the harder work of 
the last two years of college. 

4.Piret sonester gredes give consistently higher corre- 
lations with suceceding someeters than el ther high school 


predes or Thormitke scores. 


faBLE V. ZERO-ORDER CORKBLATIONS BETWEEN PIRST SEVKSTER 
GRADE AVERAGES AND . SEMESTERS OF GRADE Ave 


2 „7495 
Srd „5900 
4th 27024 
Fth 23826 
ath «4628 


This predictive measure gives the lowest correlation | 
with the seventh semester, although the sixth semester fs 
also low, The fact, though, thet first semester grades do 
not give the seme results as the high school grades and 
Thorndike scores indicates that whatever the disturbing face 
tor during the sixth semester it 18 probably inherent in 
college life end not in any special aisebility of the stu- 
dont. 

Since first semester and second semester correlate to 
the extent of .7495 it may be inferred thet no better ert- 
teria could be found for second semester grades, beceuse it 
exceeds the limit generally set as the maxm correlations 
possible for eny predictive meesure. Stmttleworth of Lows 
says, “If this correletion fe .75 it 1s usually assumed that 
the predictions cannot be higher.” (6) Shuttleworth found 
a correlation of .72 between first and second serester 
@rades. 


5. From fable II, page 12, it may be seen that combina- 
tions of the three varisbles so fer discussed show that 
first semester grades combined with either hich school crades 
or Thorndike scores give practically the same mitiple cor- 
relations. This is true in compering the combinations for 
prodicting any semester of grades, Either combinet{on ts 
better then the combination of high school grades ant Thorne 
dine scores. By comerison with fable I, page 10, thouch, 
it will be secon aleo that the inereased predictive value 
from ony two variables over first semester grades alone is 
practically negligible. Only one or two hundredths correla- 
tion points (.01 or .02) ere added by the mitiple correle- 
tion process. because of the small ineresse found by con- 
dining the two it was thought not worth while to combine the 
three variables for the prediction of the fourth. 

When Thorndike scores ard first semester gredes were 
combined there was a substantiel tnerease in predictive val- 
ue over the single measures bet the combined correlation was 
in no case higher than the first semester grades used as a 
single reasure. Of course, in predicting for the first g- 
mester or for any other semester when the first semester 
codes are not available it would be e worth while procedure 
do combine the hich school grades and Thorndike seores 1, to 
one predictive measure. 


6. The best single predictive measures found were the 
cumaletive grades up to and including the semester before 
the one for which a prediction wae desired. Following are 
the correlations between net 1ve grades and the succeed- 
ing semester averages: 


AMD THE 
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Jet Sem x @nd Sem 7098 
ud Cur x Srd Sem .5967 
Sra Cum x 4th Sem 7818 
4th Cum = Sth sem .7909 
Sth Cum x 6th Sem .8906 
6th Cum x tn Sem .6386 
7th Cum x Sth Sem 6909 


Again the sixth semester gives the lowest eorreletion, 
tut as in all other cases except two the cumilative average 
gives a better correlation then any other single measure. 
The exceptions are the case of crediction for the 8th semes- 
ter, where the seventh semester grades were found to be the 
best predictive noasure, and the prediction for the third 
somester, where the first semester grade average is the best 
predictive measure. 

%. When either the Thorndike or high school grades are 
combined in miltiple correlation with cumilative college 
grades the added correlation possible is negligible in all 
eases except for predicting the third semester from the 


second cummlative and either the high school grades or Thorn 
dike, and here even the increase was only from .59 to . 61 


using the high sehool grades and from .59 to .62 using the 
fhorndike scores. Apparently it is not necessery to resort 
to multiple correlation or regression equations to get a 
very near approach to eny semester of grades. 

The mltiple correlation method finds its greatest 
justification in predicting for semester grades from com- 
bined high school grades and Thorndike scores. Thorndike 
scores correlated with the second semester gives .5700 and 
high school grades with the second semester gives .4909. 
Combined the correletion is raised to .6266. Similar in- 
creases are noted in other semesters, though the mltiples 
show smaller adventages. : 

For the second semester the first semester grades seem 
to be the best criterion. For other semesters though there 
is a small increase by using first semester grades combined 
with Thorndike scores, but not so mch incresse using high 
school grades. 

8. Since it was found thet the previous semester's 
cummletive grade sverage was the best predictive measure for 
any semester of grades the single semester averages were 
correlated with the succeeding semester averages. This gave 
the best predictive measure with the exception of the um- 
lative averages. The correlations ranged from . 03 to . 11 
lower then the correlations using the cumilative everages os 
the predictive measure. In fact the semester averages wore 


not of mech higher predictive valve then the cumlative av- 
erages two semesters preceding the semester used as the 
criterion. Since it takes only a little extra time to fg. 
ure cumlative averages when semester averages sre known _ 
there is little reason for using single semester averages 
Instesd of cummlative averages which have higher validity. 
9. One more phase of credictive measures wes investi- 
gested, and it gives the best prediction of all, but is do- 
(get with stetistical difficulties, In correlating first 
semester grades with fourth sewster cumlative grades there 
is a correlation of .8266 and first semester with eighth 
cumlativesgives .7700. However, the fourth and eighth 
cumletive averages include the first semester also. A 
similar case is thet in which there is a correlation of 
„500 between fourth semester cumlative grades and eighth 
semester cumlativwe grades. The correlations are valuable 
though in showing just what the students! final averages 
will be by knowing the first semester average or the average 
of the first four semesters of work. Garrett, in his text, 
"Statistics in Psychology and Education,” (7) gives a form- 
la based on the coefficient of alienation by which the a- 
mount of correlation added to a correlation coefficient bo- 
cause of overlepping factors can be determined. This forme 
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tion of common elements and n 4a the proportion of elements 
Sa tes ben bi ehe ant t ta the fiver, This 
gives the correlation caused by overiapping. However, this 
cannot be subtracted directly from a correlation coeffi- . 
cient as actually found, but index mumbers can be subtracted 
from one another, The coefficient of slienstion is an index 
of the edvantage of a predictive meesure over pure chanee 
oF a mere guess. By subtracting the index due to common 
@lements in both variables from the index of the actual cor- 
relation an index is obtained for the correeted correla- 
tion. A table of predictive indices is found in “Experi- 
mentation and Measurement in Religious Education,” by 
Goodwin B. Yetson. (8) The index number is ono mimes the 
coefficient of slienstion.. By this method then, knowing the 
correlation between fourth semester cummletive grades and 
eighth semester cumlative grades it is possible to predict 
the second two yoars of grades from the first two years. 
In testing out the above procedure the corrected co- 
efficient for tho correlation of .8500 between the fourth 
and eighth semesters of cummlative grades was .5600. Put- 
ting the date to an empirical test an actual correlation 
of .6924 was found. This was found by assuming that the 


student took the seme number of credit hours the second two 
years as he did the first. Upon checking up on this assump- 
tion it was found that the everage numbor of credit hours 

the secoml semester wes 62,93. obviously it makes little or 
no difference whether the actual mumber of hours is substi- 
dated zn Garrett's formie or whether the first two years 

or otudy by the student te taken to be equal in omount to 

the lest two years. 

In a second test of the method deseribed the correls- 
tion between the first semester and fourth semester cumla- 
tive grades was 8266. When corrected by the formmis the 
correlation was .7200. den tried empirically the actual 
correlation was «73595. The overlapping was found to be al- 
most exactly one-fourth. The formlae would give closer 
approximations to the actual correlations if the tables used 
had been carried out to more than two decimel places. As 
they ere though the tables give correlations close enough 
for practical use. 


The results of this study show that the cunmuletive ay- 
erage, up to the preceding semester, is the best single 
predictive meseure for any semster of grades and combining 
this measure with any other measure by mitiple correlation 


does not increase the predictive velue of the former, The 
second best measure is the sexester average just before the 
semester to be predicted. High school grades are the poor- 
est oredictive measures though they are of value when con- 
bined with Thorndike mentel test scores, especially for the 
first seweeter, when this combination is the best combina- 
tion evallable. In fact this combination enproaches tho 

limit of verfeection (correletions of .70 to .75) gomrally 
accented as the goal by psychologists because of the imper- 
fections of the criteria, Thorndike mental test scores are 
the best single predictive measures for the first semester 
of grades, It mst not be inferred, however, that because 
any measure 10 exceeded in predictive value by eng other 

predictive sessure that the former is of no value. Any 

minder of predictive measures is of value so long ss thoy 

can be shown to measure different abilities. It is generale 
ly conceded that mental test scores and college grades do 

not measure exactly the same abilities. Different measures 
are valuable in diagnosing individuel cases to see wherein a 
student falle, whether it is because of low intelligence or 
because of some other factor measured by college redes but 
not by intelligence tests. Other such examples could be 

given. The fine] conclusion is that predictive measures of 


the highest value to be expected under the cresent grading . 
systems are available and thet they ere of great value both 


to the student ard to the administrator when rightly used. 


The suggestions which 104 to the selection of thie 
problem for a theste came from Dr. J. C. Peterson, Profes- 
sor of Psycholecy at Kansas State Agriculture] College. I 


am indebted to him for his constant interest end many sug- 
gestions. 
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